The digestive tolerance of cholesterol absorption inhibitors, which requires a constant improvement, was the main purpose of this study. Given 
L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt et à la diffusion de documents scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés. (Lipid Research Clinics, 1984b; Pedersen, 1994 (Brensike et al, 1984; Lipid Research Clinics, 1984a Other agents, including polysaccharide fibers such as chitosan (Maezaki et al, 1993), psyllium (Abraham and Mehta, 1988) and pectin (Jensen et al, 1997) , phytosterols (Jones et al, 1997; Lees et al, 1997) , steroid betain such as stigmastanyl phosphorylcholine (Cassal et al, 1988) , saponins (Molgaard et al, 1987) and sucrose polyesters (Peters et al, 1997) (Habiger et al, 1992) and saponins induced gut mucosal damages (Story et al, 1984; Johnson et al, 1986 (Cayen, 1971; Malinow et al, 1987) , we synthesized a series of sterol derivatives by coupling some phytosterols known to interact with sterol absorption Uchida et al, 1984; Heinemann et al, 1991) , and to be poorly absorbed Bhattacharyya and Lopez, 1979) , to a cationic group, the latter having the potential of interacting with biliary salts. One of the first representatives of this series was Fl (LF 7-0165c) (Boubia et al, 1994a (Boubia et al, 1994b 
Selection of cholesterol absorption inhibitors devoid of secondary intestinal effects

Inhibition of intestinal cholesterol absorption in the rat
The intestinal absorption of cholesterol in the rat was determined by a modification of the dual isotope ratio method described by Zilversmit (1972) , Zilversmit and Hughes (1974 (Boubia et al, 1994b Any substitution of the 3-hydroxy group of diosgenin or tigogenin by a hydrophilic group (Fl-5 and Tiqueside) gave molecules, which increased water and ionic secretion with an alteration of jejunal and ileal morphology, while diosgenin by itself was inactive towards all determined parameters. The sugar derivatives F3 and Tiqueside were less deleterious and it is noteworthy that Tiqueside, which was the most potent cholesterol absorption inhibitor, was described as being well tolerated in rodents, dogs and monkeys (Harwood et al, 1993) .
As the deleterious effects seemed to be poorly specific on the hydrophilic part of the molecules and were not observed with diosgenin alone, we hypothesized that the lysis of the mucosal cells was the consequence of the surfactant properties of the molecules, and was due to the addition of a very hydrophilic group to a very hydrophobic one (Nagawa and Regen, 1991) . Similar effects were described with unconjugated bile acids (Low-Beer et al, 1970; Teem and Phillips, 1972) . In order to verify this hypothesis, we tested two amphiphilic structures, F6 and CTAB. We also tested digitonin, known to increase the permeability of intestinal mucosal cells, via the formation of saponin-membrane cholesterol complexes (Milgate and Roberts, 1995 (Akiyama et al, 1980) . We have previously reported (Guffroy et al, 1995) (Milgate and Roberts, 1995) , sapogenins (Segal et al, 1970) and sterol-phosphorylcholine derivatives (Habiger et al, 1992 In conclusion, these results suggested that the amphiphilic characteristics of the described phytosterol derivatives were responsible for their deleterious effects. Systematic modifications of these phytosterol derivatives and the use of the in-situ isolated loop technique in anaesthetized rats allowed the selection of new molecules such as LF 13-0491c, which were devoid of any deleterious effects and were effective nonsystemic hypocholesterolemic agents.
Whether LF 13-0491 c will lower plasma cholesterol levels in humans with the same efficacy that it showed in animals and whether it will also inhibit progression and induce regression of atherosclerosis in animals and humans, remain to be determined.
